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Claim Amendments 

Please amend claims 22-31, 33, 36, axid 38-40 as follows: 
Please add new claims 41 and 42. 

Claims as Amended 

22. (currently amended) A gate strucLure willi a reduced Voltage 
threshold (V Ul ) shift comprising: 

a hiqh-K gate dielectric layer disposed over a 
semi conductor substrate; and, 

a buffer dielectric Layer on the high-K gate dielectric the 
buffer d ie lee tri c layer comprising dopants selected from the 
group consisting of a metal, a semiconductor, and nitrogen; and, 

a gate electrode layer on the buffer dielectric layer. 

23. (currexiLly amended) The gate structure of claim 22_ 24-, 
wherein the wherein the buffer dielectric layer dopant type and 
dopant level reduces a VolLage threshold (V Ul ) shift compared to 

8 



^ RCVD AT 7/21/2005 9:56:55 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF^/26 * DNIS:2738300 11 CSID:12485404035 * DURATION (mn>ss):04<J2 



07-21-' 05 21:06 FROM-TUNG & ASSOCIATES 12485404035 



T-346 P09/25 ti- 



ll. S.S.N. 10/80.9,974 

the absence of the doped dielectric buffer layer. 

24 . (currently amended) The gate .structure of claim ^2 24-, 
wherein buffer diclecLric layer dopant type and dopant level 
reduces Vollayc threshold (V r .n) shift less than about half of the 
forbidden energy bandy ap. 

2T>. (currently amended) The gate structure of claim 22 2-1-, 
further comprising an i.nterfaci.a.1 layer on the semiconductor 
substrate. 

26. (eurrenlly amended) The gate structure of claim 2b. 
wherein Lhe iiitcrlacial layer is selected from the group 
consisting of silicon dioxide, nitrided silicon dioxide, silicon 
nitride and silicon oxyni tride. 

2V. (currently amended) The gate structure of claim 22 2-1, 
wherein the buffer dielectric layer has a dielectric constant of 
greater than about 3.9. 
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28. (currently amended) The gate structure of claim 22 £ht, 
wherein the buffer dielectric layer comprises a non-metal 
containing dielectric selected from the group consisting oi 
semiconductor-oxide, semiconductor-nitride, oxides, nitrides, 
and silicates . 

29. (currently amended) The gate structure of claim 22 S4-, 
wherein the butler dielectric layer comprises a nitrogen doped 
dielectric selected from Lhe group consisting of silicon 
nitrides, silicon oxyni trides, silicate nitrides, and silicate 
oxyni trides . 

30. (currently amended) The gate structure oi claim 22 -24-, 
wherein the dopants have a dopant concentration graded in 
decreasing concentration from the high-K dielectric layer /buffer 
d ielectr i c layer interface toward the gate electrode layer* 

31. (currently amended) The gate structure of claim 22 
wherein the buffer dielectric layer comprises a dielectric 
including metal dopants. 
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37, (original) The gate structure of claim 31, wherein the 
dielectric is selected from Lhc group consisting at oxides, 
nilridey, oxynilrides, silicon oxides, silicon nitrides, silicon 
oxynitrides, silicate nitrides, silicate oxides, and silicate 
oxynitrides . 

33. (currentiy amended) The ejale structure ol claim 31, wherein 
Lhc metal dopants have a concenLraLion i-o £rom about b atomic 
percent to about 40 atomic percent. 

34. (original) The gate structure of claim 31, wherein the 
metal dopants are selected from the group consisting of Hf, Al, 
Ti, Ta, Zr, La, Ce, Hi., W, Y, Ha, Sr, and Pb. 

35- (original.) The gate structure of claim 31, wherein the 
metal, dopants are selected from the group consisting of Hf and 

Al. 

36. (currently amended) The gate structure of claim 22 
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wherein dii'iercnt metal dopants comprise I'MOS and NMOS gate 
Structures . 

37. (original) The gate structure ol claim 36, wherein Hf 
comprises the metal dopants in a NMOS gate structure and A], 
comprises the metal dopants in a PMOS gate structure. 
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38. (currently amended) The gate structure of claim 22 *Ktr, 
wherein Llie buffer dielectric layer comprises HfO ; > in a NMOS gale 
structure and Al 2 0-j in a PMOS gale structure. 

39, (currently amended) The gate structure of claim 27 
wherein Lhc high-k dielectric layer is selected from the group 
consisting of metal oxides, metal silicates, metal nitrides, 
transition metal -oxides, transition metal silicates, metal 
aluminatea, transition metal nitrides, and combinations thereof. 

40. (currently amended) The gate structure oi claim 22 21, 
wherein the high-k dielectric layer is selected from the group 
consisting of hafnium oxide, aluminum oxide, titanium oxide, 
tantalum oxide, zirconium oxide, lanthanum oxide, cerium oxide, 
bismuth silicate, bungs tan oxide, yttrium oxide, lanthanum 
aluminate, barium strontium titanate, strontium titanate, lead 
zircoriate, PS'f, l?/.N, P7.T, pmn, and combinations thereof. 

41, (new) A gate structure with a reduced Voltage threshold 
(V th ) shift comprising: 
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a semiconductor substrate; 

an Interfacial layer on Lhe semiconductor substrate; 

a high-K yaLc dielectric layer on the interfacial layer; 

a buffer dielectric layer on the high-K gate dielectric the 
buffer dielectric layer comprising dopants selected from Lhe 
group consisting of a metal, a semiconductor, and nitrogen; and, 

a gate electrode iaycr on the buffer dielectric layer. 

42. (new) A gate structure with a reduced Voltage threshold 
(Vu,) yhift comprising: 

a semiconductor substrate; 

a high-K gate dielectric layer on the semiconductor 
substrate; 

a buffer dielectric layer on the high-K gate dielectric the 
bullcr dielectric layer comprising dopants selected Irom the 
group consisting of a metal, a semiconductor, and nitrogen; and, 

a gate electrode layer on the buffer dielectric layer. 
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